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ABSTRACT
Sixty-four 24-rnonth-old children were tested for memory of basic
level category knowledge in a paired-comparison recognition task
immediately and one week after familiarization with the categories.
Subjects were randomly assigned to one of two familiarization
conditions and one of two test conditions. In one familiarization
condition (Single Exemplar) four instances of one exemplar of each of
16 basic level categories were presented. In the other (Varied
Exemplar)
,
four different exemplars of the category were presented to
subjects. Test trials paired either an exemplar seen during
familiarization (Familiar Exemplar Test) or an unfamiliar intracategory
exemplar (Unfamiliar Exemplar Test) with a novel category stimulus.
Preferences for novel over familiar categories occurred for all
subjects regardless of which familiarization or test condition they
experienced. More importantly, memory for the categories was evidenced
by nearly all subjects even one week after the brief initial exposure
to the stimuli. Subjects receiving only one exemplar of the category
were able to abstract and retain information about that category for as
long a period of time as subjects receiving varied exemplars of a
category
.
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CHAPTER I
INTRODUCTION
There is a clear consensus among researchers that infants and very
young children exhibit visual recognition memory. In most cases, this
conclusion has been inferred from observations of children's visual
preferences for novel, previously unseen, stimuli over stimuli that
have been seen before. Two paradigms that have frequently been
employed to examine visual recognition memory are the habituation
paradigm and the paired-comparison paradigm. In the habituation
procedure subjects are exposed to repeated presentations of stimuli
until a decrement to some criterion in amount of looking is attained.
Recognition memory is inferred from the relative recovery of looking to
novel as compared with familiar stimuli. In the paired-comparison
procedure, the procedure used in the present investigation, subjects
are familiarized with stimuli for some specified or subject-determined
length of time. Memory test trials involve pairing previously seen
stimuli with novel stimuli. Recognition memory is inferred from
preferential looking at the novel stimuli. Novelty preferences, and
consequent assertions of recognition memory capacity, have been
obtained with stimuli as varied as faces, photographs, objects, and
geometric patterns using both the habituation and paired-comparison
procedures (for more extensive reviews of visual recognition memory see
Cohen & Gelber, 1975; Werner & Perlmutter, 1979).
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More recently, investigators have employed recognition memory
paradigms to examine the conceptual as well as memorial processes that
may be present in young children. For example, Fagan (1976) has
demonstrated that seven-month-olds can recognize sex differences and
orientation (upright vs. inverted) in photographs of human faces. In
a developmental study, Cohen and Strauss (1979) reported that
30-week-old infants habituated to a "specific female face regardless of
orientation" and to "female faces in general." However, infants aged
1b or 24 weeks showed little evidence of acquiring this conceptual
information from photographs of faces. In a study concerned with the
ability of infants ana adults to abstract prototypical information,
Strauss( 1 979) found that 1 0-month-olds could abstract featural
information from exemplars of faces and constructed a prototype of the
category by averaging the features presented. The infants in this
study were familiarized with 14 schematic face drawings that varied
along four features - length of face, length of nose, width of nose,
and amount of separation between the eyes. Three paired-comparison
recognition tests included an average prototype paired with a modal
prototype, an average prototype with a totally novel face, and a modal
prototype with a totally novel face. Infants showed preferential
looking to the modal face in the first comparison, the novel face in
the second comparison, and no preference for either face in the third
comparison. These results suggested that the infants were responding
to the average prototype as the familiar stimulus. The adults in this
study also appeared to be constructing an average prototype in certain
conditions. These data indicate that both 1 0-month-olds ana adults may
process information similarly, at least under certain circumstances.
In other research infants have demonstrated the ability to
recognize the identity of objects regardless of orientation (McGurk,
1972), the invariant form of objects (Ruff, 1978), and sex (Cornell,
197*0. In addition, evidence of categorization abilities have been
obtained in children one to three years of age (Daehler & O'Connor,
1980; Ross, 1980). For example, Daehler and O'Connor (1980) found
greater preferences for novel stimuli unrelated to the familiar stimuli
than for novel stimuli belonging to the same basic level category as
the familiar stimuli. In the Ross (1980) study, habituation of looking
by 12-, 18-, and 24-month-olds was found to generalize to new exemplars
of the categories men, animals, food, furniture, and letters.
In all of the aforementioned studies, recognition memory was
assessed immediately or shortly after familiarization with the stimuli.
The focus of the present investigation was on retention of basic level
category and specific exemplar information in very young children over
a longer period of time. The relative lack of models of children's
memory compared to models of adult's memory makes it difficult to
predict what differences, if any, would result in retention for
category and specific exemplar information. However, adult models of
memory can provide a useful framework within which predictions about
children's memory for category and specific exemplar information can be
made. For example, the levels-of-processing analysis formulated by
Craik and Lockart (1972) could be interpreted to suggest that if
processing occurs beyond the surface features of individual exemplars,
category information should be retained for relatively longer periods
of time than the specific featural information.
Other models that make similar predictions about children's
recognition memory include schema models derived from Bartlett's (1932)
theory of memory. These models are in broad agreement in suggesting
that information from varying but related stimuli is abstracted and
transformed to yield general schemas and that comprehension, and
consequently retention for such schemas are improved compared to
comprehension and retention for specific features of individual
stimuli. Studies examining this conceptualization of memory have
demonstrated that unseen prototypes are falsely recognized more often,
and more rapidly categorized than exemplars that are distant
transformations of the prototype which have actually been seen before
(e.g., Bransford & Franks, 1971; Franks & Eransford, 1971). Moreover,
prototypic information is retained longer than specific details of the
stimulus materials (e.g., Posner & Keele, 1970; Strange, Keeney,
Kessel, & Jenkins, 1970; Homa, Cross Cornell, Goldman, & Shwartz,
1973). tor example, Posner and Keele (1970) presented four distortions
of random dot prototypes to subjects and found that immediately after
learning to classify the patterns, the old exemplars were recognized
better than the prototypes. After a one week delay, however.
recognition of the prototypes revealed little evidence of forgetting,
whereas recognition of the old distortions did reveal forgetting.
Relatively few studies have been conducted examining retention of
information by infants and very young children. Moreover, researchers
have primarily been concerned with determining how long after
familiarization a specific stimulus can be correctly recognized. For
example, Fagan (1973) found that five-month-old infants could recognize
abstract black and white patterns 48 hours after familiarization, but
photographs of faces were recognized up to two weeks later. These
results suggest that variations in the stimulus materials can result in
differential retention, but also permit the interesting speculation
that face stimuli are processed in terms of category information,
perhaps because they are more meaningful than the black and white
patterns for which only specific features are processed.
In a more recent study it was found that six- and nine-month-olds
can retain information about briefly exposed visual stimuli for at
least 150 sec after familiarization even if interpolated stimuli have
been shown during the retention interval (Rose, 1981). Rose found that
six-month-olds d isplayed recognition memory 150 sec after
familiarization, only with face stimuli. Nine-month-olds, on the other
hand, displayed retention of other visual patterns in addition to face
stimuli after a 150-sec delay. The author concluded that there are
developmental changes in visual recognition memory, particularly with
regard to the type of stimuli subjects are required to retain.
A few other studies also tangentially suggest there may be
differential retention of category and specific exemplar information by
infants and very young children. Using 10-week-old infants as
subjects, Morrongiello, Rovee-Collier
,
Cekoski, and Fagen (Note 1)
demonstrated significant retention of an infant operant foot-kick
response to a mobile over 12 days when the mobile contained visually
different patterns on four successive training sessions spaced 24 hours
apart. While equivalent retention of the response for a mobile that
was identical during each training session was obtained after seven
days, the fact that performance by the group receiving varied mobiles
was just as good at 12 days can be taken as indirect evidence for the
superiority of prototypic cues for retention. Strauss and Cohen (Note
2) investigated differential rates of forgetting of perceptual
dimensions by five-and-a-half-month-old infants. Subjects were shown a
stimulus derived from one of two forms, two colors, two orientations,
and two sizes. On test trials three of the dimensions remained the
same while one of the dimensions changed. Recognition memory was found
to be excellent for all four dimensions immediately after
familiarization. However, 48 hours later only changes in form yielded
a significant novelty preference. Thus, only form was remembered over
the longer delay interval. The authors suggested that form may be a
particularly important dimension for defining an object relative to the
other dimensions that were varied. That is, form provided category
identification of objects, ana therefore, retention of this information
was better than the specific exemplar information about the objects.
Fagan (1973), although not directly investigating differential
retention of category and specific exemplar information, also obtained
data relevant to this question. He examined the retroactive
interference effects of face stimuli that varied in their similarity to
the familiarized target. The stimuli were either different exemplars
of the target face or were inverted photos of the target face.
Presentation of the different exemplars of the target face did not
result in loss of memory over a one minute retention interval, whereas
presentation of the inverted faces did result in retroactive
interference. However, these results could have been obtained if
infants were abstracting a prototype of the target stimulus from the
different exemplars during the intervening interference trials, and
were, therefore, not receiving retroactive interference. Subsequently,
Fagan (1978) replicated these results and has interpreted them in this
fashion
.
Although the data on infant long-term retention is limited, more
extensive research with older children reveals direct support for the
hypothesis that conceptually organized information is retained longer
than specific exemplar information. For example, the research on story
recall in children provides such evidence. Mandler (1979) founa that
story schemas result in improved recall relative to categorized lists
of words. In a similar study, Poulsen, Kintsch, Kintsch, and Premack
(1979) found that four- and six-year-olds exhibited better recall of
descriptions that were integrated into a picture story, than
8descriptions of a random order of the pictures in the story. Also,
kindergarteners showed better retention of shape names if training
consisted of associative elaboration (using the names in a story
context) compared to a rehearsal paradigm (repeating the name three
times) (Gallimore, Lam, Speidel , & Tharp, 1977).
Stressing the constructive aspects of children's memory, Paris
(1977; 1978) has suggested that an important contributor to children's
memorial processes is the ability to transform and make inferences
about to-be-remembered material. According to the author, inferencing
ensures greater depth-of-processing
,
provides more retrieval cues f and
also permits improved comprehension
,
perhaps by relating the
information to existing knowledge structures. Using children as
subjects, he has obtained results consistent with the Bransford and
Franks (1971) data on semantic integration, suggesting that even
children are abstracting the prototypic content from verbal material.
In a study particularly relevant to the hypothesis that there is
differential retention of category and specific exemplar information,
Scarborough (1977) found that four-, eight-, and sixteen-year-olds made
greater false recognition errors to pictures that were different
exemplars of the target picture than to stimuli visually similar to the
targets but depicting different objects. However, this performance
difference occurred only at the longer lags. That is, when greater
numbers of trials intervened between familiarization and test. The
author interpreted these findings to mean that the subjects at all ages
initially relied on a visual code for picture recognition, but
eventually some conceptual code became the basis of their recognition
performance. Extrapolating that point one step further, it can be
postulated that at the short lags both kinds of information were
represented in memory, but the visual code "carried more weight". At
the longer lags, however, only conceptual information remained in
memory.
In summary, data from adults, infants, and children suggest that:
1) category information is abstracted from visual presentations of
varying instances of events, and 2) although recognition memory for
visual stimuli is very good, memory for category information is
retained longer than specific exemplar information. The latter
,
however
,
has not been demonstrated with infants and very young
children, and consequently, served as the major purpose of the present
investigation.
This study proposed to examine the effects of presenting varied or
single basic level category exemplars on retention of those categories
over an extended period of time. Twenty-four-month-old children were
familiarized with various exemplars of a number of basic level
categories (e.g., dogs, chairs), or with a single exemplar of each of
the categories . On immediate and delayed test trials, either
previously presented exemplars of the category or unfamiliar exemplars
were paired with unrelated novel category stimuli. It was predicted
that immediately after familiarization both groups of children would
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recognize previously presented exemplars, as evidenced by longer
looking times for the novel stimuli with which they were paired. After
a long-term delay, however, only children presented varied exemplars
would display recognition of familiar exemplars. This prediction is
based on the assumption that variation in exemplars will foster
abstraction of basic level category information about the exemplars and
this information would be retained over a relatively long delay
interval. In contrast, repeated presentations of specific exemplars of
the category was thought to be less likely to promote abstraction of
basic level category information and retention of the specific exemplar
features would be poor over a long delay interval. When tested with an
unfamiliar exemplar of the basic level category, it was expected that
the varied exemplar group would respond to that stimulus as familiar on
both immediate and delayed tests, whereas the single exemplar group
would not treat that unfamiliar intracategory stimulus as familiar
either on immediate or long-term tests.
CHAPTER II
METHOD
Subjects
Thirty-two males and thirty-two females each at twenty-four months
of age (Range = 22 to 26 months), served as subjects in this
experiment. Five females and eight males were eliminated from the
study for a variety of reasons, such as failure to complete the task
(n=7), a retention interval greater than nine days (n=4) f or equipment
failure (n=2). All subjects were recruited from the Springfield area.
Apparatus
The apparatus used in this experiment contained two adjacent
viewing windows (13.5 x 13.5 cm) 6.5 cm apart and a one-way observation
mirror (20 x 26 cm) to the right of the windows. The apparatus was
placed on a child-sized table such that the windows were slightly below
eye level for a two-year-old seated in a child- si zed chair . The
windows and the mirror were embedded in a curtain that divided the room
in half. A white response plaque with a small red button fixed to it
was placed on the table directly below and in front of the windows to
permit the child to control the duration of time objects were visible
in the windows. When the response plaque was pressed, an electronic
11
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timer activated a motor assembly which allowed a screen to be lowered
behind the windows. An experimenter, located behind the curtain,
inserted different objects in back of the windows before the screen was
raised to begin the next trial. Looking times were recorded on a
Esterline-Angus event recorder by an observer located behind the
one-way mirror
.
St imul
i
The stimuli used in this study consisted of real items or toy
replicas of common objects (e.g.
p
cups, houses, chairs)
. Four
exemplars of each of 16 basic level categories were available for use
during the familiarization phase of the experiment. A fifth exemplar
of each of the familiarized categories was also available for use
during the test phase along with exemplars for 16 novel basic level
categories. The exemplars belonging to each of the familiarized basic
level categories differed in size, shape, and color. For a complete
list of the basic level categories included in the study see Table 1.
Twenty additional stimuli, unrelated to any of the categories of
stimuli already mentioned, were used on practice and filler trials.
The objects were secured onto Masonite boards for ease of presentation
in the apparatus.
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TABLE 1
Test-trial pairings. Familiarization stimuli are underlined
Chair
Apple
T.V.
Telephone
House
Crackers
Hat
Air pi ane
Block
Bottle
Shovel
Flower
Dog
Cup
Pail
Clock
Bird
Book
Canale
Baby
Bicycle
Umbrella
Fork
Bathtub
Pencil
Car
Brush
Drum
Hammer
Ring
Shoe
Ball
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Design
The experiment consisted of two major phases, a familiarization
phase (32 trials) and a test phase (16 trials). Eight males and eight
females were randomly assigned to each of four familiarization-test
conditions. For half the subjects the familiarization phase included
four exemplars of each of the 16 basic level categories (Varied
Exemplar Conaition)
.
For the remaining subjects a single exemplar of
each of the categories was presented during familiarization (Single
Exemplar Condition). An exemplar of each of the 16 categories was
presented in each of the four blocks of eight trials. In each
condition, three filler trials (i.e., pairs of unrelated objects)
immediately followed familiarization trials, and preceded the first
eight test trials. These filler trials were presented to ensure that
subjects, particularly those in the Single Exemplar Condition, would
still be sufficiently interested in the task to attend to the objects
on test trials.
Within each of the Varied Exemplar and Single Exemplar Conditions
half of the subjects were tested for recognition with one of the
exemplars (Varied Exemplar Condition) or the only exemplar (Single
Exemplar Condition) presented during the familiarization phase
(Familiar Test Condition) and half were tested for recognition of
unfamiliar intracategory exemplars (Unfamiliar Test Condition). In
both test conditions, however, the familiar or unfamiliar intracategory
15
exemplars were paired with stimuli from a novel category. Each child
received eight test trials immediately after familiarization and the
remaining eight test trials one week after familiarization.
The test trial pairings were fixed for all subjects (see Table 1).
This was necessary due to the unwieldy number of categories necessary
to counterbalance familiar and novel categories. These pairings were
determined accoraing to data obtained in a previous unpublished study
in our laboratory. In all cases, the stimulus categories chooser) as
novel received relatively less, or were equal in attention to the
stimulus categories shown during familiarization in the present study.
This ensured a bias against a novelty preference, and therefore, seemed
a reasonable solution to the counterbalancing problem.
On test trials, right and left positions were balanced such that
half of the familiarized category stimuli occurred on one side and half
on the other. Furthermore, a constraint existed such that not more
than three successive trials could have novel stimuli on one side.
Order of appearance of stimulus pairs on familiarization and test
trials was randomized for each child.
Procedure
All parents were contacted first
explaining this research project,
appointments. Each child was brought
Springfield by a parent(s). Rapport
with a letter of introduction
and next by phone to schedule
to the Child Study Center in
with the child was established in
16
a playroom/reception area where further details of the study were
described to the parent(s). The child was then invited along with
his/her parent(s) to come to another room to play a game. Upon
entering the room, the subject was seated in the child-sized chair with
the experimenter to his/her left ana a parent to his/her right.
Parents were cautioned beforehand not to point to or label any of the
objects during the task. Moreover, they were asked not to talk about
the objects during the one week retention interval.
Training stimuli already visible in the apparatus were pointed out
to the child. Subjects were instructed to look at both items and to
press the plaque when "you want to see more things." The response of
pressing the plaque was modeled whenever subjects appeared reticent or
did not seem to understand the instructions. Two additional training
trials were presented. All subjects learned to press the response
plaque during these training trials. When the response plaque was
pressed, the screen lowered and the experimenter behind the curtain
inserted objects for the next trial. After four seconds the screen
automatically lifted to reveal stimuli for the next trial. During the
first three seconas of the trial the response plaque was inactive. The
inactive period was included to discourage children from focusing on
the response plaque without looking at the objects and to prevent
acc idental presses
.
Following the training trials, 32 familiarization trials were
presented to each child. On these trials the 16 basic level categories
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were presented for familiarization in blocks of eight trials.
Exemplars from two categories were paired on each trial with the
constraint that once two categories had appeared together they could
not be paired again (e.g., if apple was paired with candle, apple could
not appear with candle again).
When subjects returned one week later for the remaining eight test
trials the procedure was identical to the first visit with the
exception that no familiarization trials were presented. Four warm-up
trials, consisting of entirely new objects, were presented, followed by
the eight remaining test trials.
The observer located behind the one-way mirror recorded the amount
of time subjects looked at stimuli in the left and right windows on
familiarization and test trials. Looking time was used as the
dependent measure in all analyses. All comparisons between means were
calculated with t-tests that used the overall within-subject error term
from the analysis of variance. High interobserver reliability had been
obtained in a previous study with very young children using the same
apparatus (Daehler and Bukatko, 1977). Pilot testing of adult subjects
in the present study found interobserver reliability to be .97 and .98
for the left and right windows, respectively.
CHAPTER III
RESULTS
Familiarization Trials
Looking times on familiarization trials were examined to determine
whether there were group differences in attention over blocks of
trials. A 2( Famil iari zation Condition) x 2(Test Condition) x 2(Sex) x
M (Trial Blocks) x 2 (Left vs Right) repeated measures analysis of
variance was performed on these looking times. Attention to objects
decreased significantly over the four blocks of trials (F(1 ,56)=8.57,
jK.001). Also, subjects demonstrated greater attention to objects in
the Varied Exemplar Condition (2.60 sec) than in the Single Exemplar
Condition (2.29 sec) ( F( 1 , 56 )=3 . 53 , .05<p<.10). Figure 1 illustrates
that looking times in the Varied Exemplar Condition remained relatively
stable over trial blocks, whereas amount of attention in the Single
Exemplar Condition diminished over trial blocks (F(3, 168)=4.78,
p<.005).
Although there was no reason to expect looking times during
familiarization to be affected by subsequent test condition, and while
this generally was the pattern, it was true that subjects assigned to
the Single Exemplar-Unfamiliar Test Condition looked more at objects
during the first trial block than did subjects in all other conditions.
This was reflected in a significant Familiarization Condition x Test
18
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Fig. 1. Mean looking
familiarization for each Trial
Varied Exemplar Familiarization
time in seconds during
Block in the Single Exemplar and
Conditions.
Figure 1
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Condition x Trial Block interaction (F(3,168)=2. 77, p<. 05; see Figure
2). Examination of individual subjects' data revealed that it was only
a few children that contributed to this increased looking time on the
first trial block.
The mean number of seconds attending to objects in the left and
right windows was 2.39 and 2.49 sec, respectively; Thus, no significant
preference for looking at either the left or right window was revealed
(F(1,56)=.88, p>.05). However, Left vs Right position did enter into a
significant interaction with Test Condition and Trial Blocks
(F(3,168)=2.81, p<.05). Figure 3 reveals that subjects in the
Unfamiliar Test Condition exhibited greater attention to objects in the
left window on Trial Block 1 than did subjects in the Familiar Test
Condition (p< .05). The pattern of attention over the remaining trial
blocks was similar for both groups. Again, this result appears to be
due to a few subjects who were looking at the left window more than any
other subjects. Since the experimenter sits to the left of the child,
it was probably these children's initial interest in the experimenter
that affected their looking to the left and right windows on the first
trial block.
Test Trials
Test-trial data were examined to determine whether there were
group differences in looking times to familiar and novel categories on
22
Fig* 2. Mean looking time in seconds during
familiarization for each Trial Block in the Single Exemplar and
Varied Exemplar Conditions as a function of Test Condition
(Familiar Exemplar or Unfamiliar Test Condition).
23
Familiar
Test
Unfamiliar
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Fig. 3. Kean looking time in seconds at the
left and right
windows during familiarization for each Trial
Block m the
Familiar Exemplar and Unfamiliar Exemplar Test
Conditions.
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Mediate and delayed test trials. The amount of time attending to
each of the categories on test trials was entered into a
2(Familiarization Condition) x 2 (Test Condition) x 2(Sex) x 2(Delay) x
2(Familiar vs Novel) repeated measures analysis of variance. Subjects
demonstrated significantly longer looking times to novel ( 3 .20 sec)
than to familiar basic level categories (2.45 sec) (£(1,56)^0.39,
£<.001). Also, subjects in the Single Exemplar Condition revealed
significantly longer overall looking times on test trials than subjects
in the Varied Exemplar Condition (3. 03 and 2.62 sec, respectively)
(F(1,56)=5.32, £<.05). Moreover, attention to objects was
significantly greater on the one-week delay test trials than on those
that followed immediately after familiarization with the stimulus
categories (3. 11 and 2.54 sec, respectively) (F( 1
,
56)=2 1 . 05 , £<.0O1).
Since the major focus of this experiment was to determine the
effects of Familiarization Condition, Test Condition, and Delay on
recognition memory performance, the data were further analyzed to
determine whether subjects attended to novel basic level categories
significantly more than familiar basic level categories in each
condition and for each delay. The results can be seen in Figure 4.
Novel categories were attened to significantly longer than familiar
categories in all conditions except one, the Varied Exemplar-Unfamiliar
Test Condition (p>.05). Moreover, further examination of the data
revealed that it was females in this condition that did not prefer the
novel categories, and then only at the delay test (p> .05; see Figure
5).
27
Fig. 4. Mean looking time in seconds at the familiar and
novel categories on test trials for each condition and for each
delay
.
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Fig. 5. Mean looking tine in seconds at the familiar and
novel categories in the Varied Exemplar-Unfamiliar Exemplar Test
Condition on test trials for males and females at the Immediate
and Delay Test.
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Two additional higher order interactions were obtained. First, as
can be seen in Figure 6, Familiarization Condition interacted
significantly with Test Condition ( F( 1 , 56 )=5 . 05 , £<.05) revealing that
for subjects in the Single Exemplar Condition, those in the Unfamiliar
Test Condition attended to all stimuli on test trials longer than those
in the Familiar Test Condition (£<. 05). Subjects in the two groups
that received a Varied Exemplar Familiarization Condition did not show
a difference in looking times on test trials (p>.05).
Figure 7 illustrates that females in the Varied Exemplar Condition
were the only group of subjects exhibiting a decrease in attention to
test stimuli at the one-week delay test. This was reflected in a
significant interaction between Familiarization Condition, Delay, and
Sex ( F( 1 ,56) = 4.77, £<.05) . All other subjects gave greater attention
to stimuli at the delayed test than they did at the immediate test (all
£s< .05)
.
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Fig. 6. Mean looking time in seconds at all stimuli ontest trials for each Familiarization and Test Condition.
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Fig. 7. Mean looking time in seconds at all
stimuli on
immediate and delayed test trials for males and females
in the
Single Exemplar and Varied Exemplar Conditions.
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CHAPTER IV
DISCUSSION
The data obtained during familiarization trials clearly reveal
that the two familiarization conditions had differential effects on
looking times over blocks of trials. Specifically, subjects shown the
identical category exemplar in each of the four trial blocks (Single
Exemplar Condition) displayed a significant decrement in attention to
those stimuli. Subjects in the Varied Exemplar Condition, however, who
were presented with four different exemplars from those same
categories, did not show a decline in looking times over the trial
blocks. The interaction between decrement in looking times and
familiarization condition could be interpreted to suggest that subjects
in the Varied Exemplar Condition did not recognize different exemplars
as members of the same basic level categories over successive blocks of
trials, and therefore, did not show any decline in attention. However,
as the test trial data indicate, all but one group of subjects showed a
significant preference for novel basic level categories over categories
seen during familiarization on both immediate and delayed test trials.
Ross (1980) obtained results quite similar to those obtained here
in her study of the categorization abilities of one- and two-year-olds.
Ross found that habituation of looking occurred only when category
exemplars were "perceptually most similar", such as with the categories
of Ms, Os, and men, but not when the category exemplars were
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"perceptually most different"
4 such as with the categories of food and
furniture. This difference in habituation, however, did not obscure
the finding that for all categories her subjects displayed a
significant preference for looking at stimuli from novel categories as
compared with previously unseen intracategory exemplars. The results
of the present study suggest that subjects in the Varied Exemplar
Condition were discriminating between the various category exemplars
during familiarization, and more importantly were obtaining category
i nformation from those presentations
.
The interaction between Trial Block and Familiarization Condition
does answer a methodological problem leveled against a number of
studies concerning category knowledge in very young children. Sherman
( 1 981 ) recently pointed out that in order to show categorization
abilities very young children must be able to discriminate between the
category exemplars presented. In other words, categorization requires
that the subject detect the invariant information present in different
stimuli from the same category. The data obtained from subjects in the
Varied Exemplar Condition in this experiment indicate that subjects
were detecting the featural differences between intracategory
exemplars. These subjects did not display a decrement in attention to
category stimuli on successive blocks of trials in contrast to subjects
given identical stimuli across successive blocks of familiarization
trials. Yet they did display a preference for novel category stimuli
on test trials.
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The findings from the test trials permit several major
conclusions. First, subjects in both the Single Exemplar and Varied
Exemplar Conditions displayed preferences for novel categories over
familiar categories both immdeiately and one week after familiarization
with the categories. Clearly, 24-month-olds can recognize and make
judgements of familiarity based on category information. Furthermore,
subjects in both the Familiar Exemplar and Unfamiliar Exemplar Test
Conditions showed a preference for novel categories regardless of the
type of exposure they received during familiarization trials. This
result indicates that subjects in both the Single Exemplar and Varied
Exemplar Conditions were using category information on test trials.
Were subjects in the Single Exemplar Condition processing only featural
aspects of the stimuli during familiarization, they would not have been
expected to display a preference for the novel category exemplars on
test trials when the test item was an unfamiliar category exemplar.
Thus, 24-month-olds required only one exemplar of the category in order
to make categorization recognition judgements.
By 2M months children either have available to them many of the
categories used in this investigation prior to any experimental
exposure, or were constructing a category based on as few as one
exemplar of the category. If either of these alternatives were true
subjects in the Single Exemplar Condition could make correct
categorization judgements of unfamiliar intracategory exemplars.
According to Rosch and Mervis (9175), the basic level is the level at
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which categories "make sense," and therefore, are most easily learned.
Categories at the basic level are most easily differentiated from each
other, and wi thin-category members share more features than category
members at any other level. Their data indicate that children can sort
objects at the basic level before sorting at the super- or subordinate
level, and also that children produce basic level object names before
learning to name tham at any other level (Rosch & Mervis, 1977).
Furthermore, Mervis and Crisafi (1982) found that children learned to
categorize artificial objects at a basic level more easily than at
either the super- or subordinate level. Thus, 24-month-olds might have
demonstrated differential performance in the two familiarization
conditions if the category information required was less well
established than basic level category information. That is, for
example, if superordinate
,
subordinate, or artificial categories had
been used. Categorization abilities need to be tested developmentally
for the level of pre-existing category knowledge that young children
bring to the experimental situation. For example, subjects younger
than 2h months should show faster habituation to well known categories
than to less known and artificial categories. With this type of
examination it may be possible to examine more closely the underlying
mechanisms involved in developing categorization abilities.
Another major finding of the present study was that 24-month-olds
retained basic level category information for as long as one week after
brief initial exposure to the category. Cnly one subgroup of subjects,
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the eight females in the Varied Exemplar Condition, failed to show
significant preferences for novel categories over familiar categories
at the delayed test. The results for females in the Varied
Exemplar-Unfamiliar Test Condition, who did not display the pattern of
results consistent with the remaining children in the study, are not
easily explained by the model proposed above. It must be stressed,
however, that these subjects gave evidence for loss of category
recognition only at the one-week delay interval. Immediately after
familiarization they did display category knowledge. Whether loss of
this information was due solely to sampling procedures, or is
characteristic of this population, remains for future research to
determine. However, their results subtract little from the strong
evidence provided by the remaining subjects for the degree of category
knowledge these children either possessed prior to, or acquired during,
the experimental treatments, and subsequently made use of for making
familiarity judgements in a recognition task.
Little research has been conducted with very young children to
determine their retention capabilities for briefly seen visual stimuli.
Recently, Strauss (1981) examined retention of face stimuli over a
15-minute interval with 1C-month-olds as subjects. The results of this
study replicated his earlier finding that these infants were
constructing an average prototype of the stimuli presented. However,
this result occurred only on test trials that followed immediately
after familiarization. At the 15-minute delay test, subjects appeared
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not to recognize specific exemplars, or the prototype face. The author
concluded that 10-month-olds can only retain abstracted prototypical
information, and then only for a very brief period of time.
Although it may be that memorial abilities improve dramaticaly
between 10 and 24 months, other investigations have obtained evidence
to suggest that young infants do have good recognition memory over
fairly long durations. For example, Fagan (1973) reported retention of
face stimuli up to two weeks following familiarization by
five-month-old subjects. Further study is necessary to determine the
mechanisms of storage that may be involved in the recognition memory
performance of 24-month-olds.
The present investigation was not able to separate out the
relative contributions of the dominant models of adult category
knowledge. Exemplar models propose that each exemplar is stored as a
separate memory trace. Categorization judgements are made by comparing
the test stimulus to some criterion value that is computed from the
frequency of occurrence of the stimulus features (e.g., Goldman & Homa,
1977). Prototype models posit that an average of the exemplar features
is abstracted from the stimulus presentations, and is stored as a
separate trace . The test stimulus is compared to the prototype for
verification of category membership (e.g., Posner & Keele, 1970).
Support for both a feature-count model (Sherman, 1981) and for a
prototype-averaging model (Strauss, 1980; 1981) have been obtained with
children as subjects.
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In addition to the examination of categorization
_per se, future
research should be aimed at defining memory and category knowledge
interactions that could result from different pre-experimental levels
of category knowledge. Specifically, the question addressed in this
study needs to be researched further by attempting to vary the degree
of category knowledge necessary to perform the task. Again, this may
be accomplished either by using younger subjects, or by using category
information that the child does not possess prior to the experimental
manipulations, such as superordinate or artificial category
information
.
In summary, this investigation provides valuable information about
the recognition memory abilities of the very young child. With as few
as one exemplar of a basic level category, these children are making
use of category information in a recognition task. Even more
impressive is their ability to recognize basic level category stimuli
after a one week delay with as little as 10 seconds of total
familiarization time. This is further support for the excellent
recognition memory abilities of the immature human organism.
NOTES
1. Morrongiello, B. A., Rovee-Collier
, C. K.
,
Gekoski, M. J., & Fagen,
J. W. The use of abstracted and distinctive features as retrieval
cues by 10-week-ola infants. Unpublished manuscript, 1960.
2. Strauss, M. S. , & Cohen, L. B. Infant immediate and delayed memory
for perceptual dimensions. Unpublished manuscript, 1979.
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Table 2 contains the Summary Table from the Analysis of
Variance on the Familiarization Trial data. ^Familiarization
Condition, T=Test Condition, X=Sex, S=Subject, B=Block, R=Trial,
and L=Left vs. Right.
Table 3 contains the Summary Table from the Analysis of
Variance on the Test Trial data. F=Familiarization Condition,
T=Test Condition, X=Sex, S=Subject, D=Delay, R=Trial, and
N=Familiar vs. Novel.
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